Recombinant toxins containing the variable domains of the anti-Tac monoclonal antibody to the interleukin-2 receptor kill malignant cells from patients with chronic lymphocytic leukemia.
We have previously shown that the variable domains of the monoclonal antibody anti-Tac [anti-Tac(Fv)] can be fused to derivatives of Pseudomonas exotoxin (PE) or diphtheria toxin (DT) to produce recombinant immunotoxins that kill interleukin-2 (IL-2) receptor-bearing cells. We now report that two of these single-chain recombinant immunotoxins, anti-Tac(Fv)-PE40KDEL and DT388-anti-Tac(Fv), are cytotoxic toward peripheral blood mononuclear cells (PBMCs) from patients with chronic lymphocytic leukemia (CLL). In anti-Tac(Fv)-PE40KDEL, anti-Tac(Fv) is genetically fused to the amino terminus of PE40KDEL, a recombinant form of PE which contains amino acids 253-608 of PE and the -KDEL mutation at the carboxyl terminus. In DT388-anti-Tac(Fv), anti-Tac(Fv) is fused to the carboxyl terminus of the first 388 amino acids of DT. PBMCs from 14 patients were incubated with the recombinant toxins for 60 hours, and [3H]-leucine incorporation was measured. Anti-Tac(Fv)-PE40KDEL was cytotoxic to 7 of the 14 patient samples, with half-maximal inhibition of protein synthesis (IC50) achieved at 1.2 to 9 ng/mL (1.8 to 13 x 10(-11) mol/L). DT388-anti-Tac(Fv) was cytotoxic to 11 of the 14 samples, with IC50s ranging from less than 1 to 250 ng/mL. DT388-IL-2, in which the first 388 amino acids of DT are attached to IL-2, was marginally cytotoxic toward only 4 of 13 CLL samples tested with IC50s ranging from 100 to 550 ng/mL. Trypan blue staining of cells from several patients indicated that inhibition of protein synthesis correlated with cell death. Binding assays using [3H]-anti-Tac indicated that the CLL cells from nine of the patients contained between 400 and 2,500 sites per cell. Cells from another patient, which were resistant to both anti-Tac(Fv)-PE40KDEL and DT388-anti-Tac(Fv), had less than 100 sites per cell. We conclude that anti-Tac(Fv)-PE40KDEL and DT388-anti-Tac(Fv) can kill CLL cells which have low numbers of IL-2 receptors, and should be investigated further for therapy of this disease.